Increased apical insertion of the multidrug resistance protein 2 (MRP2/ABCC2) in renal proximal tubules following gentamicin exposure.
Multidrug resistance protein (MRP) 2 (MRP2; ABCC2), an organic anion transporter apically expressed in liver, kidney, and intestine, plays an important protective role through facilitating the efflux of potentially toxic compounds. We hypothesized that upon a toxic insult, MRP2 is up-regulated in mammalian kidney, thereby protecting the tissue from damage. We studied the effects of the nephrotoxicant gentamicin on the functional expression of MRP2 in transfected Madin-Darby canine kidney type II (MDCKII) cells and rat kidney. Transport of glutathionemethyl fluorescein by cells or calcein by isolated perfused rat kidney was measured to monitor MRP2 activity. MDCKII cells were exposed to gentamicin (0-1000 microM) for either 1 h, 24 h, or for 1 h followed by 24-h recovery. No effect was observed on MRP2 after 1-h exposure. After 24-h gentamicin exposure or after a 24-h recovery period following 1-h exposure, an increase in MRP2-mediated transport was seen. This up-regulation was accompanied by a 2-fold increase in MRP2 protein expression in the apical membrane, whereas the expression in total cell lysates remained unchanged. In perfused kidneys of rats exposed to gentamicin (100 mg/kg) for seven consecutive days, an increase in Mrp2 function and expression was found, which was prevented by addition of a dual endothelin-receptor antagonist, bosentan. We conclude that an increased shuttling of the transporter to the apical membrane takes place in response to gentamicin exposure, which is triggered by endothelin. Up-regulation of MRP2 in the kidney may be interpreted as part of a protective mechanism.